The elucidation of the microheterogeneity of highly purified p-hydroxybenzoate hydroxylase from Pseudomonas fluorescens by various biochemical techniques.
Highly purified p-hydroxybenzoate hydroxylase from Pseudomonas fluorescens can be separated into at least five fractions by anion-exchange chromatography. All fractions exhibit the same specific activity and the enzyme exists mainly in the dimeric form in solution. Sodium dodecyl sulfate/polyacrylamide gel electrophoresis of a mixture of the different fractions reveals two apparent forms of enzyme molecules, while isoelectric focusing experiments, on the other hand, reveal six apparently different forms of enzyme molecules. It is shown that the different forms of enzyme molecules are due to the (partial) oxidation of Cys-116 in the sequence of the enzyme. This interpretation of the data is supported by kinetic measurements of the formation of hybrid dimeric molecules monitored by fast protein liquid chromatography, using purified enzyme containing Cys-116 either in the native and or the fully oxidized (sulfonic acid) state. By chemical modification studies using maleimide derivatives, 5,5'-dithiobis(2-nitrobenzoate) and H2O2, it is shown that sulfenic, sulfinic and sulfonic acid derivatives of Cys-116 are products of oxidation. The results are briefly discussed with respect to the possibility that this isolation artifact might also be partially responsible for the appearance of multiple forms of enzyme molecules in other biochemical preparations.